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E incidentz (x, y, z, t) := Eincidentz (x, y, z) exp(−iωt) , ω :=
2πc
λ
, ()
Eincidentz (x, y, z) := exp
(
i(k+ sinθ x− k+ cosθ y)) , k+ := ω√μ0ε0 n+.
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Ez(x, y) =
∞∑
n=−∞
A+n exp
(
i(αnx + β+n y)
)
+ Ainc0 exp
(
i(αx− β+0 y)
)
, if y ≥ ymax ()
Ez(x, y) =
∞∑
n=−∞
A−n exp
(
i(αnx− β−n y)
)
, if y ≤ ymin (+)
β±n :=
√
[k±]2 − [αn]2 , k± := ωn
±
c
, Ainc0 := 1
α := k+ sinθ, αn := k+ sinθ +
2π
d
n .
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e±n :=
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β+0
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, (n,±) ∈
{
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}
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Hincidentz (x, y, z, t) := Hincidentz (x, y, z) exp(−iωt) , (2)
Hincidentz (x, y, z) := exp
(
i(k+ sinθ x− k+ cosθ y)) , k+ := ω√μ0ε0 n+,
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B+n exp
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i(αnx + β+n y)
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e±n =
β±n
β+0
[k+]2
[k±]2
|B±n |2
|Binc0 |2
, (n,±) ∈
{
(n,+) : n ∈ U+
}
∪
{
(n,−) : n ∈ U−
}
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f (hop) = min
h=(hn)n∈N :
hlon≤hn≤hupn
f (h) , ()
f (h) :=
∥∥∥(E0m(h))m∈M0 − (Eexm )m∈M0∥∥∥2 := ∑
m∈M0
∣∣E0m(h)− Eexm ∣∣2.
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f(h) ≈
∥∥∥(E0m(hex))m∈M0 + AexM0N (h− hex)− (Eexm )m∈M0∥∥∥2 ()
AexM0N :=
(
∂E0m
∂hn
(hex)
)
m∈M0
n∈N
∈ RM0×N .
6  
 "   >	  33/  "	
 
   2[AexM0N ]
TAexM0Nh 3	  

 
8
>	
: 
 
  
 
:   
  ; 
 "  >	  "	
 
   >	 
 
 
	 
 
@
 
  ; "    
:  :   
   / >	 
 %    / [AexM0N ]
TAexM0N  ?
:
 
  
 
	 cond([AexM0N ]
TAexM0N ) 
  
  
 
 " f 
L   
  
 
	 "  "C 
  / C   @
  cond(C) = ‖C‖·‖C−1‖: %
‖C‖    3 
 " C  
    
 33 
  
  	 
 3 RN  !
  %:
cond(C)      "    
	 " C        
	 !   % '
%

  
  
 
	 "   / cond(C)    	 "     33  "   /
>	 
 Cx = y %  x, y ∈ RN  $  
  	 cond(C) = 1  3   C     
   /
%  3"    33 : % >	 
 Cx = y %   cond(C)   A	  
*  %   
  
 
	   % 
  

$
 
    3  ; 
  "  C  "	
 
 f " ()    33 
%
 3      3 >	 
 () &    (): % 
	
(Eexm )m∈M0 =
(
E0m(h
ex)
)
m∈M0 ≈
(
E0m(h)
)
m∈M0 + AM0N (h
ex − h) (+)
AM0N :=
(
∂E0m
∂hn
(h)
)
m∈M0
n∈N
AM0N (h
ex − h) ≈ (Eexm )m∈M0 −
(
E0m(h)
)
m∈M0
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hex ≈ h + [[AM0N ]TAM0N ]−1 [AM0N ]T [(Eexm )m∈M0 − (E0m(h))m∈M0] .
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 hl+1 = (hl+1n )n∈N 
hl+1 = hl +
[
[AlM0N ]
TAlM0N
]−1
[AlM0N ]
T
[
(Eexm )m∈M0 −
(
E0m(h
l)
)
m∈M0
]
, ()
AlM0N :=
(
∂E0m
∂hn
(
hl
))
m∈M0
n∈N
.
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fl
(
hl+1
)
= min
h=(hn)n∈N :
hlon≤hn≤hupn
fl (h) , fl(h) :=
∥∥∥(E0m(hl))m∈M0 + AlM0N (h− hl)− (Eexm )m∈M0∥∥∥2 . (2)
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(hn)n∈N , (h˜n)n∈ eN
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∈ RM , hn = hn( . . . , Em , . . . ), (+)
h˜n = h˜n( . . . , Em , . . . ).
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Em = Em
(
. . . , hn( . . . , Em′ , . . . ) , . . . , h˜n( . . . , Em′ , . . . ) , . . .
)
, m ∈ M, (+2)
hn = hn
(
. . . , Em( . . . , hn′ , . . . , h˜n′ , . . . ) , . . .
)
, n ∈ N ,
h˜n = h˜n
(
. . . , Em( . . . , hn′ , . . . , h˜n′ , . . . ) , . . .
)
, n ∈ N˜ .
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∂Em
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∑
n∈N
∂Em
∂hn
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+
∑
n∈ eN
∂Em
∂h˜n
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∂Em′
.
 
6    >	 
    "  / >	 

em′ = Bξm′ + B˜ξ˜m′ , m′ ∈ M (+)
B :=
(
∂Em
∂hn
)
m∈M
n∈N
∈ RM×N , B˜ :=
(
∂Em
∂h˜n
)
m∈M
n∈ eN
∈ RM×N ,
ξm′ :=
(
∂hn
∂Em′
)
n∈N
∈ RN , ξ˜m′ :=
(
∂h˜n
∂Em′
)
n∈ eN
∈ R eN , em′ := (δm,m′)m∈M ∈ RM .
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	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 "   " MC % aj  % % '  @ MC % aj %  j ∈ M00 := {1, . . . ,MC}
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cond
(
[AM1N ]
TAM1N
)
= min
M′={j1,... ,jM0}⊆M00
cond
(
[AM′N ]TAM′N
)
.
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(
[AM2N ]
TAM2N
)
= min
M′={j1,... ,jM0}⊆M01
cond
(
[AM′N ]TAM′N
)
.
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cond
(
[AM3N ]
TAM3N
)
= min
M′={j1,... ,jM0}⊆M02
cond
(
[AM′N ]TAM′N
)
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 " 
 
  {1, 2, . . . ,M}   /	     3  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f#
(
. . . , h#opn , . . .
)
= min
(h#n )n∈N
f#
(
. . . , h#n , . . .
)
, (+,)
f#
(
. . . , h#n , . . .
)
:=
∑
m∈M0
wm
∣∣Em( . . . , h#n /rn, . . . )− Eexm ∣∣2.
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cond([A#M0N ]
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#
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3
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 f
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
A#M0N =
(√
wm δm,m′
)
m,m′∈M0
AM0N
(
δn,n′
rn
)
n,n′∈N
.
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m 	 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 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cond
(
[A#opM0N ]
TA#opM0N
)
= min
rn: 0<rn, n∈N
wm: 0<wm, m∈M0
cond
(
[A#M0N ]
TA#M0N
)
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 C(n), n = 1, . . . , N 	   
  
 
	 " AM0N   	   
   / "
     R(m) 
 "  "   C(n) ?
: % 
  rn = 1/C(n), n = 1, . . . , N

 wm := R(m)2,m = 1, . . . ,M0
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hi := pi, i = 1, 4, hi :=
pi
d
, i = 2, 5, 7, hi :=
pi
pi−1
, i = 3, 6, 8.
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